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POWER AMPLIFIER IS SET TO (FF ”\/S20I 

I 
(IITPUT STATE I]: CIM’ARATIRS IS INPUTTED INTO DSP. 
AID DSP MAKES DEIERMINATIG‘I AS TO WHETHER DC ‘@8202 
ELEMENTS AI DC| A0 DC ARE "+" OR "—" 
RESPECTIVELY 

IF DC HETENTS AI 0c. AD no ARE "I" (DR "3). 
DSP GRADUALLY ADDS "'H (ER IR") VOLTAGE TD "V3203 
(IITPUT VELTAES (F SIGNALS I, D UNTIL OUTPUT 
FRUA CUIPARATGTS IS INVERTED 

I 
INVENTIUII CF (IJTPUT FRGII C(IIIPARATORS INDICATES 
THAT DC ELENENTS AI DC, A0 0c GEIIERATED BY 
DUADRATURE IUIILATOR HAVE BEEN CANCELED, SO "\/S2D4 
THAT DSP STERES DC UJTPUT LEVEL THAN AS DC 
ELEIIBITS — Al on, ~A0 DC FOR CERRECTION IN 
INTERNAL IIEIIDRY 

I I I I I l I I I I I I l l I I I I I l l I I l l J 

CARRIER LEAK IN [IITPUT FRCIIII TRANSMITTER IS LIMITED 
TO [NLY CARRIER LEAK DUE TO INCOMPLETE ISOLATION 
IN DUADRATURE MODULATOR 

szosg s20? ? 

VALUES [F VUJAGES FOR DC ELEMENTS "AI 0c, "A0 00 
FOR CORRECTION WITH DC VALUES [1: -I<1, ‘k2. ADDED 

TI'ERETD (“AI 00 ‘I<1) , (“AD 0c 'kz) ARE SENT, AND 
VALUE AT PDINT 0: TIME WHEN CARRIER LEAK IN [lITPUT 
FRGA TRANSMITTER DISAPPEARS (0R VII'EN CARRIER LEAK 
IN (1JTPUT FRI-M TRANSMITTER IS MINIMIZED) IS DBTAIIIED 
BY ADJJSTING VALUES (1: "k1, “k2 

VALUES (_ AI 00 ‘k1) I (‘A0 00 "k2) 
[BTAIIED BY ADDING VALUES -k|. ‘k2 T0 VOLTAGE 
VALUES (F DC EIEIIENTS -AI 00, —A0 DC FDR '"vS205 
CIRRECTIUII STORED DURING TRANSMISSIUI 
RESPECTIVELY ARE SENT AS CIRRECTION VALUES, AND 
C(RRECTIIII 0: DC ELEIIENTS IN OUADRATURE 
DENIDULATGR AS IIELL AS CORRECTION I]: CARRIER 
LEAK IN OUADRATURE IIODULATDR IS EXECUTED 
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METHOD OF CORRECTING CARRIER 
LEAK IN A TRANSMITTER 

FIELD OF THE INVENTION 

The present invention relates to transmitter such as a high 
output linear ampli?er/transmitter in radio communications, 
and more particularly to a method of correcting carrier leak 
in a transmitter by correcting carrier leak from a demodu 
lator in a Cartesian loop transmitter and/or correcting carrier 
leak in a demodulator. 

BACKGROUND OF THE INVENTION 

A Cartesian loop transmitter is used as a high output linear 
ampli?er/transmitter. FIG. 3 shows an example of con?gu 
ration of a conventional type of Cartesian loop transmitter 
comprising a DSP 301 (digital signal processor) which 
executes processing for an input signal such band limitation, 
band division and frequency shift, all required for tone-in 
band generation. An output of the DSP signal is divided to 
two signals I and Q crossing each other at right angles, and 
applied to D/A convertors 302, 303 which convert the output 
signals 1, Q (digital signals) from the DSP 301 to analog 
signals respectively. An LPF (low pass ?lter) 304 receives 
the signal from the D/A convertor 302 together with a signal 
IDc from an operational ampli?er 313, described later, and 
subjects the signals to band limitation and then outputs the 
signal. An LPF 305 receives a signal from the D/A convertor 
303 together with a signal Q Dc from an operational ampli?er 
314, described later, subjects the signals to band limitation 
and then outputs the signals. A local oscillator 306 outputs 
a local signal (carrier wave) L0, and a quadrature modulator 
3m receives signals from the LPFs 304, 305 and local 
oscillator 306 and outputs modulated wave after quadrature 
modulation. A power ampli?er 308 ampli?es the modulated 
wave outputted from the quadrature modulator 307. An 
antenna 309 transmits the modulated wave ampli?ed in the 
power ampli?er 308. An A'IT (attenuator) 310 detects only 
a progressive wave from the modulated wave ampli?ed in 
the power ampli?er 308 and executes attenuation for level 
adjustment. A local oscillator 311 outputs a local signal 
(carrier wave) Lo, and a quadrature modulator 312 into 
which signals from the ATP 310 and the local oscillator 311 
are inputted, subjects the signals to quadrature demodula 
tion. An operational ampli?er 313 ampli?es signals from the 
quadrature demodulator 312 and outputs a signal I Dc, and an 
operational ampli?er 314 ampli?es the signals from the 
quadrature demodulator 312 and outputs a signal QDC. It 
should be noted that, in the ?gure, the reference numeral 315 
indicates an adder while the reference numeral 316 indicates 
a multiplier. 

As clearly indicated by the con?guration described above, 
the Cartesian loop transmitter has a negative feedback 
circuit to return output from the quadrature modulator 307 
via the quadrature demodulator 312 to an input terminal of 
the quadrature modulator 307 again, so that distortion due to 
non-linear ampli?cation is reduced, and thus the function as 
an ampli?er/transmitter is executed. 

However, with the conventional type of Cartesian loop 
transmitter as described above, carrier (carrier wave) leak 
generated by the quadrature modulator and the quadrature 
demodulator is transmitted from the antenna as an unnec 
essary interference signal together with a transmission sig 
nal, so that communication quality is disadvantageously 
deteriorated. 
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2 
Speci?cally, in the quadrature modulator, carrier leak is 

generated due to incomplete isolation to a local signal 
inputted from a local oscillator. Also due to incomplete 
isolation in the quadrature demodulator for feedback, a DC 
element in the I, Q channels is ampli?ed, a carrier signal is 
generated as an input signal from the quadrature demodu 
lator, and this carrier signal is generated as carrier leak at an 
output terminal of the quadrature demodulator. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to suppress gen 
eration of carrier leak in a transmitter and to reduce dete 
rioration of communication quality. 
The method of correcting carrier leak in a transmitter 

according to the present invention comprises a ?rst step of 
setting a ?rst digital signal, based on data to be transmitted 
to a ?rst speci?ed value before start of transmission, a 
second step of causing an output from a demodulator to 
respond only to an output from a ?rst local oscillator, a third 
step of comparing a third analog signal outputted from an 
adder to a second speci?ed value and obtaining a result of 
comparison which is either a ?rst state or a second state, and 
then a fourth step of causing the ?rst digital signal to 
gradually change from the ?rst speci?ed value so that the 
result of comparison coincides with either the ?rst state or 
the second state, obtaining a correction value indicating a 
dilference between a value of the ?rst digital signal and the 
?rst speci?ed value at a time when the result of comparison 
coincides with either the ?rst or the second state and storing 
the correction value. With the operations above, an appro 
priate correction value to carrier leak in a demodulator can 
be obtained. The method also comprises a ?fth step of 
causing the ?rst digital signal obtained by correcting data to 
be transmitted according to the correction value stored in the 
fourth step to be outputted from a DSP during transmission, 
and thus an appropriate correction to carrier leak in the 
demodulator is carried out. 

In a method of correcting carrier leak in a transmitter 
according to the present invention, the second step above 
includes inhibiting the ?rst supply circuit to supply the 
ampli?ed modulated wave, and with this step, output from 
the demodulator is caused to respond only to the output from 
the ?rst local oscillator. 

In a method of correcting carrier leak in a transmitter 
according to the present invention, the demodulator is a 
circuit including a quadrature demodulator, and in this case 
appropriate correction to carrier leak due to incomplete 
isolation in the quadrature demodulator is performed. 
The method according to the present invention comprises 

a ?rst step of setting a ?rst digital signal, based on data to 
be transmitted, to a ?rst speci?ed value, a second step of 
causing an output from a demodulator to respond only to an 
output from a ?rst local oscillator, a third step of comparing 
a third analog signal outputted from an adder to a second 
speci?ed value and obtaining a result of comparison which 
is either a ?rst state or a second state, and then a fourth step 
of causing the ?rst digital signal to gradually change from 
the ?rst speci?ed value so that the result of comparison 
coincides with either the ?rst state or the second state, 
obtaining a ?rst correction value indicating a difference 
between a value of the ?rst digital signal and the ?rst 
speci?ed value at a point of time when the result of com~ 
parison coincides with either the ?rst state or the second 
state, and storing the correction value. With the operations 
above, an appropriate correction value (?rst correction 
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value) to carrier leak in a demodulator can be obtained. The 
operation also comprises a ?fth step of causing the ?rst 
digital signal to gradually change from the ?rst correction 
value, outputting the ?rst digital signal, obtaining a second 
correction value indicating a difference between a value of 
the ?rst digital signal and the ?rst correction value at a time 
when carrier leak outputted from the modulation circuit 
becomes the minimum, and storing the second correction 
value. With this operation, an appropriate correction value 
(second correction value) to carrier leak in the modulation 
circuit can be obtained. The operation also comprises a sixth 
step of causing the ?rst digital signal obtained by subjecting 
the data to be transmitted to correction according to the ?rst 
correction value stored in the fourth step and the second 
correction value stored in the step value to be outputted from 
a DSP during transmission, so that appropriate correction to 
carrier leak in a transmitter is executed. 

In a method of correcting carrier leak in a transmitter 
according to the present invention, the second step includes 
inhibiting the ?rst supply circuit to supply a modulated wave 
ampli?ed as described above, and with this operation, output 
from a demodulator is caused to respond only to output from 
the ?rst local oscillator. 

In a method of correcting carrier leak in a transmitter 
according to the present invention, the modulation circuit is 
a circuit including a quadrature modulator, and in this case 
appropriate correction is executed to carrier leak in the 
quadrature demodulator. 

Other objects and features of this invention will become 
understood from the following description with reference to 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a drawing for explaining the con?guration of a 
Cartesian loop transmitter in which the present invention is 
applied; 

FIG. 2 is a drawing for explaining a process ?ow in the 
present invention; and 

FIG. 3 is a drawing for explaining the con?guration of a 
conventional type of Cartesian loop transmitter. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A detailed description is made hereinafter for an embodi 
ment of a Cartesian loop transmitter in which the method of 
correcting carrier leak according to the present invention is 
applied with reference to the related drawings. 

FIG. 1 shows an example of con?guration of a Cartesian 
loop transmitter according to the present embodiment com 
prising a DSP 101 which executes such a processing for an 
input signal as band limitation, band division, and frequency 
shift, all required for tone in band generation and outputs the 
signal, dividing it to two signals I and Q crossing each other 
at right angles, D/A convertors 102, 103 which convert the 
output signals 1, Q (digital signals) from the DSP 101 to 
analog signals respectively, an LPF (low pass ?lter) 104 into 
which the signal from the D/A convertor 102 is inputted 
together with a signal I Dc from an operational ampli?er 113, 
described later, and which subjects the signals to band 
limitation and then outputs the signals, an LPF 105 into 
which a signal from the BIA convertor 103 is inputted 
together with a signal DDC from an operational ampli?er 
114, described later, and which subjects the signals to band 
limitation and then outputs the signals, a local oscillator 106 
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4 
which outputs a local signal (carrier wave) L0, a quadrature 
modulator 107 into which signals from the LPFs 104, 105 
and local oscillator 106 are inputted and which outputs, 
modulated wave after quadrature modulation, a power 
ampli?er 108 which ampli?es the modulated wave outputted 
from the quadrature modulator 107, an antenna 109 which 
transmits the modulated wave ampli?ed in the power ampli 
?er 108, an A'I'I‘ (attenuator) 110 which detects only a 
progressive wave from the modulated wave ampli?ed in the 
power ampli?er 108 and executes attenuation for level 
adjustment, a local oscillator 111 which outputs a local 
signal (carrier wave) L0, a quadrature modulator 112 into 
which signals from the ATT 110 and the local oscillator 111 
are inputted and which subjects the signals to quadrature 
demodulation, an operational ampli?er 113 which ampli?es 
signals from the quadrature demodulator 112 and outputs a 
signal Inc, an operational ampli?er 114 which ampli?es-the 
signals from the DC demodulator 112 and outputs a signal 
QDC, an adder 115 which adds a signal from the BIA 
convertor 102 to a signal I Dc from the operational ampli?er 
113, an adder 116 which adds a signal from the D/A 
convertor to a signal QDc from the operational ampli?er 
114, a comparator 117 into which a signal from the adder 115 
is inputted and which compares the voltage to O V, and a 
comparator 118 into which a signal from the adder 116 is 
inputted and which compares the voltage to 0 V. It should be 
noted that the reference numeral 119 indicates an adder and 
the reference numeral 120 indicates a multiplier. Also it 
should be noted that one local oscillator may be used for 
both the local oscillator 106 and the local oscillator 111. 

With the con?guration above, now description is made for 
operations for @ correction of a DC element in the quadra 
ture demodulator 112, and @ suppression of carrier leak in 
the quadrature modulator 107 in this order. 
Q) Correction of a DC element in the quadrature demodu 

lator 112 ' 

At ?rst, description is made for principles in correction of 
a DC element in the quadrature demodulator 112. DC 
elements in channels I, Q in the quadrature demodulator 112 
are ampli?ed by the operational ampli?ers 113, 114 and are 
outputted as DC elements IDC, QDc from the operational 
ampli?ers 113, 114. The DC elements IDC, QDc are passed 
through the LPFs 104, 105 together with the signals 1, Q 
(digital signal based on data to be transmitted) converted by 
the D/A convertor 103 to analog signals, and are provided as 
input to the quadrature modulator 107. For this reason, the 
DC elements IDC, QDc are provided as carrier leak, an 
unnecessary frequency element, through the quadrature 
modulator 107. To remove the unnecessary element, the DC 
elements I Dc, Q Dc generated by the quadrature demodulator 
112 can be canceled by adding DC elements each having an 
equivalent value and a contrary sign to the DC elements I Dc, 
QDc respectively to the I, Q channels from the DSP 101 
through the BIA convertors 102, 103. 
Now description is made for concrete operations for 

correction of carrier leak according to the principle as 
described above with reference to a process ?ow shown in 
FIG. 2. At ?rst, to exclude effects by other signals or 
elements, input to the quadrature demodulator 112 must be 
reduced to zero. For that purpose, the DSP 101 outputs an 
ON/OFF control signal to the power ampli?er 108 to turn 
OFF the power ampli?er 108 and disconnect the feedback 
system (S201). With this operation, input to the ATT 110 is 
eliminated, and only a carrier wave from the local oscillator 
111 is inputted into the quadrature demodulator 112. In this 
state, only I, Q elements of the carrier wave ampli?ed as 
described above are outputted as D elements AIDC, AQDC 
from the operational ampli?ers 113, 114. 
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Then, an output state (High or Low) of the comparators 
117, 118 is inputted into the DSP 101, and the DSP 101 
makes a determination as to whether the DC elements AIDC, 
AQDc are “+” or “—” respectively (S202). In this step, if the 
DC elements AIDC, AQDc are “+” (or “—”), the DSP 101 
gradually adds “—” (or “+”) voltage to the output voltages of 
the signals I, Q until output from the comparators 117, 118 
is inverted (S203). 

Inversion of output from the comparators 117, 118 (High/ 
Low—>Low/High) indicates that the DC elements AIDC, 
AQDc generated by the quadrature modulator 107 have been 
canceled, so that the DSP 101 stores the DC output level 
then as DC elements —AIDC, —AQDc for correction in the 
internal memory (now shown herein) (S204). 

Then, correction of the DC elements IDC, QDC in the 
quadrature demodulator 112 is executed using the DC ele 
ments —AIDC, —AQDc for correction stored during transmis 
sion (S205). It should be noted that in S205 the DC elements 
—AIDC, —AQDc for correction stored during transmission is 
used for correction of carrier leak due to incomplete isola 
tion in the quadrature modulator 107, described later, as well 
as for the ?nal correction (—AIDc—k1), (—AQDC—k2). 
As the DC elements AIDC, a QB,c in the quadrature 

demodulator 112 are very sensitive and vary according to 
temperature, the steps S201 to S204 are executed each time 
before transmission by a transmitter is started to measure 
and store the DC currents —AIDC, ~AQDC for correction, and 
correction is executed by using the values. 
@ Suppression of carrier leak in the quadrature modu 

lator 107 
At ?rst, description is made for principles in suppression 

of carrier leak in the quadrature 107. When correcting carrier 
leak in the quadrature 107, if carrier leak due to incomplete 
isolation in the quadrature modulator 107 is expressed by the 
expression of (k1 cos (cot)+k2 sin (tot)), it is possible to 
cancel carrier leak due to incomplete isolation in the quadra 
ture modulator 107 by inputting —k1, —k2 respectively to I, 
Q channels at input terminals of the quadrature modulator 
107. 

However, as shown in FIG. 1, a signal with a signal from 
the DSP 101 as well as signals IDC, QDC from the opera 
tional ampli?ers 113, 114 added thereto is being inputted 
into the I, Q channels at input terminals of the quadrature 
107 in an actual circuit, so that the carrier leak in the 
quadrature modulator 107 generated due to the DC elements 
I DC, Q DC in the I, Q channels due to incomplete isolation in 
the quadrature demodulator 112 can not be suppressed even 
if —k1, —k2 are outputted from the DSP 101 to the I, Q 
channels respectively to cancel carrier leak due to incom 
plete isolation in the quadrature modulator 107. For this 
reason, to completely suppress carrier leak in the quadrature 
modulator 107, it is necessary to provide correction values 
(—AI Dc~k1), (—AQDC—k2) including the DC elements —AIDC, 
—AQDc for correction of the DC elements I Dc, Q DC in the I, 
Q channels due to incomplete isolation in the quadrature 
demodulator 112 and also including correction values (—k1, 
—k2) to carrier leak due to incomplete isolation in the 
quadrature modulator 107 as output from the DSP 101. 

Next, description is made for concrete operations accord 
ing to the principle described above with reference to the 
process ?ow shown in FIG. 2. At ?rst, in FIG. 2, operations 
in the steps S201 to S204 are executed and the DC elements 
—AIDC, -—AQDc for correction to cancel the DC elements I Dc, 
QDc in the I, Q channels due to incomplete isolation in the 
quadrature demodulator 112 are measured. 

Then, from the DSP 101, the DC elements —AIDC, —AQDc 
for correction are issued to cancel the DC elements I Dc, Q DC 
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6 
in the I, Q channels due to incomplete isolation in the 
quadrature demodulator 112, and carrier leak in output from 
a transmitter is limited to only carrier leak due to incomplete 
isolation in the quadrature modulator 107 (S206). 

Then, values of voltages for the DC elements —AIDC, 
—AQDC for correction with DC values of —k1, —k2 added 
thereto (—AIDC—k1), (—AQDc—k2) are sent as output from the 
I, Q channels of the DSP 101, and a value at a point of time 
when carrier leak in output from the transmitter disappears 
(or when carrier leak in output from the transmitter is 
minimized) is obtained by adjusting the values of —k1, —k2 
(S207). Concretely, the values of —k1, —k2 are obtained by 
monitoring output from the quadrature modulator 107 with 
a spectrum analyzer from output from the I, Q channels of 
the DSP 101 (—AIDc—k1), (—-AQDc—k2) at a point of time 
when the carrier leak is minimized, and the values are stored 
in an internal memory (not shown herein) in the DSP 101. 

Then, values (—AIDC—k1), (—AQDc—k2) obtained by add 
ing the values —k1, —k2 to the voltage values of the DC 
elements —AIDC, —AQDc for correction stored during trans 
mission respectively are sent as correction values, and 
correction of the DC elements in the quadrature demodulator 
112 as well as correction of carrier leak in the quadrature 
modulator 107 is executed (S205). 

It should be noted that, as it is necessary to monitor carrier 
leak in output from a transmitter with a spectrum analyzer, 
in practical operations in S206, S207 above, adjustment is 
executed when shipped from a factory to obtain the values 
of —k1 and —k2, and the values are stored in an internal 
memory of the DSP 101. 

As described above, in the present embodiment, the 
correction values (—AIDc—k1), (—AQDc—k2) including the 
DC elements —AIDC, —AQDC for correction of the DC 
elements IDC, QDC in the I, Q channels due to incomplete 
isolation in the quadrature demodulator 112 and also includ 
ing the correction values (—k1, —k2) to carrier leak due to 
incomplete isolation in the quadrature modulator 107 are 
used, so that carrier leak in the quadrature modulator 107 is 
completely suppressed. N arnely generation of carrier leak in 
a Cartesian loop transmitter can be suppressed and deterio 
ration of communication quality can be reduced. , 

Also suppression of carrier leak is realized by using 
comparators and a DSP, so that any speci?c and expensive 
circuit is not required and a low price Cartesian loop 
transmitter can be provided. 

Furthermore a temperature detecting sensor or the equiva 
lent is provided in the quadrature modulator 107, values of 
—k1, —k2 each corresponding to each temperature are stored 
in correspondence to temperatures in the quadrature modu 
lator 107, and appropriate values of —k1, —k2 are selected and 
used based on a temperature detected by the temperature 
detecting sensor, so that generation of carrier leak can be 
suppressed more completely. 

Although a quadrature demodulator and a quadrature 
modulator are used in the present embodiment, the system 
con?guration is not limited to this case, and the same effects 
can be achieved by using a general demodulator and a 
general modulator. 
As described above, the method of correcting carrier leak 

in a transmitter according to the present invention comprises 
a ?rst step of setting a ?rst digital signal to a ?rst speci?ed 
value before start of transmission, a second step of causing 
output from a demodulator to respond only to output from a 
?rst local oscillator, a third step of comparing a third analog 
signal outputted from an adder to a second speci?ed value 
and obtaining a result of comparison which is either a ?rst 
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state or a second state, a fourth step of gradually changing 
the ?rst digital value from the ?rst speci?ed value until the 
result of comparison coincides with the ?rst state or the 
second state and obtaining and storing a correction value 
indicating a difference between a value of the ?rst digital 
signal and the ?rst speci?ed value at a point of time when the 
result of comparison coincides with either the ?rst state or 
the second state, and a ?fth step of causing the ?rst digital 
signal obtained by executing correction of the data to be 
transmitted from the DSP according to the correction value 
stored in the fourth step, so that generation of carrier leak 
due to a demodulator can be suppressed and deterioration of 
communication quality can be reduced. Also any speci?c 
and expensive circuit or the equivalent is not required, and 
a low price transmitter can be realized. 

In the method of correcting carrier leak in a transmitter 
according to the present invention, step 2 includes inhibiting 
the ?rst supply circuit to supply a modulated wave ampli?ed 
as described above, so that output from a demodulator can 
be caused to respond only to output from the ?rst local 
oscillator. 

In the method of correcting carrier leak in a transmitter 
according to the present invention, the demodulator above is 
a circuit including a quadrature demodulator, so that gen 
eration of carrier leak due to a quadrature demodulator can 
be suppressed and deterioration of communication quality 
can be reduced. 

The method of correcting carrier leak in a transmitter 
according to the present invention also comprises a ?rst step 
of setting a ?rst digital value to a ?rst speci?ed value before 
start of transmission, a second step of causing output from 
a demodulator to respond only to output from a ?rst local 
oscillator, a third step of comparing a third analog signal 
outputted from an adder to a second speci?ed value and 
obtaining a result of comparison which is either a ?rst state 
or a second state, a fourth step of gradually changing the ?rst 
digital value from the ?rst speci?ed value until the result of 
comparison coincides with the ?rst state or the second state 
and obtaining and storing a correction value indicating a 
difference between a value of the ?rst digital signal and the 
?rst speci?ed value at a point of time when the result of 
comparison coincides with either the ?rst state or the second 
state, a ?fth step of gradually changing the ?rst digital signal 
from the ?rst correction value, outputting the ?rst digital 
signal to a modulation circuit, obtaining and storing a second 
correction value indicating a difference between the ?rst 
digital signal and the ?rst correction value at a point of time 
when carrier leak outputted from the modulation circuit is 
minimized, and a sixth step of causing the DSP to output the 
?rst digital signal obtained by subjecting data to be trans 
mitted to correction according to the ?rst correction value 
stored in the fourth step as well as to the second correction 
value stored in the ?fth step during transmission, so that 
generation of carrier leak can be suppressed and deteriora 
tion of communication quality can be reduced. Also any 
speci?c and expensive circuit or the equivalent is not 
required, and a low price transmitter can be realized. 

In the method of correcting carrier leak in a transmitter 
according to the present invention, the second step includes 
inhibiting the ?rst supply circuit to supply a modulated wave 
ampli?ed as described above, so that output from a demodu 
lator can be caused only to output from the ?rst local 
oscillator. 

In the method of correcting carrier leak in a transmitter 
according to the present invention, the modulation circuit is 
a circuit including a quadrature modulator, so that genera 
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tion of carrier leak due to a quadrature modulator can be 
suppressed and also deterioration of communication quality 
can be reduced. 

Although the invention has been described with respect to 
a speci?c embodiment for a complete and clear disclosure, 
the appended claims are not to be thus limited but are to be 
construed as embodying all modi?cations and alternative 
constructions that may occur to one skilled in the art which 
fairly fall within the basic teaching herein set forth. 
What is claimed is: 
1. A method of correcting carrier leak in a transmitter 

having, during transmission, a digital signal processor (DSP) 
outputting a ?rst digital signal based on data to be trans 
mitted, a D/A convertor converting the ?rst digital signal to 
a ?rst analog signal and outputting the analog signal, an 
adder adding the ?rst analog signal to a second analog signal 
and outputting a third analog signal, a comparator compar 
ing the third analog signal with a speci?ed value, a modu 
lation circuit converting the third analog signal to a modu 
lated wave, a ?rst supply circuit amplifying the modulated 
wave and supplying the modulated wave ampli?ed to an 
antenna, a demodulation circuit demodulating a portion of 
the modulated wave ampli?ed above according to an output 
from a ?rst local oscillator, and a second supply circuit 
supplying an output from said demodulation circuit as the 
second analog signal to said adder, the method comprising: 

a ?rst step of setting the ?rst digital signal to a ?rst 
speci?ed value, 

a second step of causing an output from said demodula 
tion circuit to respond only to an output from said ?rst 
local oscillator, 

a third step of comparing the third analog signal outputted 
from said adder to a second speci?ed value and obtain 
ing a result of comparison which is either one of a ?rst 
state or a second state, 

a fourth step of gradually changing the ?rst digital signal 
from the ?rst speci?ed value until the result of com 
parison coincides with either the ?rst state or the 
second state and storing a correction value indicating a 
difference between a value of the ?rst digital signal and 
the ?rst speci?ed value at a time when the result of 
comparison coincides with either the ?rst state or the 
second state, 

all of said steps described above being executed before a 
start of transmission, and 

a ?fth step of causing the ?rst digital signal obtained by 
subjecting data to be transmitted to correction accord 
ing to the correction value stored in said fourth step to 
be outputted from said DSP during the transmission. 

2. A method of correcting carrier leak in a transmitter 
according to claim 1, wherein said demodulation circuit is a 
circuit including a quadrature demodulation circuit. 

3. A method of correcting carrier leak in a transmitter 
according to claim 1, wherein said second step includes 
inhibiting said ?rst supply circuit to supply the ampli?ed 
modulated wave. 

4. A method of correcting carrier leak in a transmitter 
having, during transmission, a digital signal processor (DSP) 
outputting a ?rst digital signal based on data to be trans 
mitted, a D/A convertor converting the ?rst digital signal to 
a ?rst analog signal and outputting the analog signal, an 
adder adding the ?rst analog signal to a second analog signal 
and outputting a third analog signal, a comparator comparv 
ing the third analog signal with a speci?ed value, a modu 
lation circuit converting the third analog signal to a modu 
lation wave, a ?rst supply circuit amplifying the modulated 
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wave and supplying the modulation wave ampli?ed to an 
antenna, a demodulation circuit demodulating a portion of 
the modulation wave ampli?ed above according to output 
from a ?rst local oscillator, and a second supply circuit 
supplying an output from said demodulation circuit as the 
second analog signal to said adder, the method comprising: 

a ?rst step of setting the ?rst digital signal to a ?rst 
speci?ed value, 

a second step of causing output from said demodulation 
circuit to respond only to the output from said ?rst local 
oscillator, 

a third step of comparing the third analog signal outputted 
from said adder to a second speci?ed value and obtain 
ing a result of comparison which is either one of a ?rst 
state or a second state, 

a fourth step of gradually changing the ?rst digital signal 
from the ?rst speci?ed value until the result of com 
parison coincides with either the ?rst state or the 
second state, and storing a ?rst correction value indi— 
cating a difference between a value of the ?rst digital 
signal and the ?rst speci?ed value at a time when the 
result of comparison coincides with either the ?rst state 
or the second state, 

a ?fth step of gradually changing the ?rst digital value 
from the ?rst correction value, outputting the ?rst 
digital signal to said modulation circuit, obtaining and 
storing a second correction value indicating a differ 
ence between a value of the ?rst digital signal and the 
?rst correction value at a time when carrier leak out 
putted from said modulation circuit is minimized, 

all of said steps described above executed before start of 
transmission, and 

a sixth step of causing the ?rst digital signal obtained by 
subjecting data to be transmitted to correction accord 
ing to the ?rst correction value stored in said fourth step 
as well as to the second correction value stored in said 
?fth step to be outputted from said DPS during the 
transmission. 

5. A method of correcting carrier leak in a transmitter 
according to claim 4, wherein said modulation circuit is a 
circuit including a quadrature modulator. 
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6. A method of correcting canier leak in a transmitter 

according to claim 4, wherein said second step includes 
inhibiting said ?rst supply circuit to supply the ampli?ed 
modulated wave. 

7. A transmitter comprising: 
a digital signal processor for generating ?rst and second 

input signals separated in phase by 90°, 
a ?rst local oscillator for generating a ?rst canier wave 

signal, 
a second local oscillator for generating a second carrier 
wave signal, 

a quadrature modulator responsive to said ?rst and second 
input signals and said ?rst carrier wave signal for 
generating a modulated signal, 

an antenna responsive to said modulated signal for radi 
ating a transmitted signal, 

a quadrature demodulator responsive to said modulated 
signal and said second carrier wave signal for gener 
ating ?rst and second demodulated signals, 

a ?rst adding circuit responsive to said ?rst input signal 
and said ?rst demodulated signal for generating a ?rst 
resultant signal, 

a second adding circuit responsive to said second input 
signal and said second demodulated signal for gener 
ating a second resultant signal, 

a ?rst comparator responsive to said ?rst resultant signal 
and a ?rst reference signal for supplying said digital 
signal processor with a ?rst feedback signal to adjust 
said ?rst input signal, and 

a second comparator responsive to said second resultant 
signal and a second reference signal for supplying said 
digital signal processor with a second feedback signal 
to adjust said second input signal. 

8. The transmitter of claim 7 further comprising a power 
ampli?er coupled to an output of said quadrature modulator. 

9. The transmitter of claim 8, wherein said digital signal 
processor supplies said power ampli?er with a control signal 
to prevent said modulated signal from being supplied to said 
quadrature demodulator. 


